♦ 


<19>H*H1WW (JP) 


& IB # Hf & 


(a) wmm^mm^ 

#182003-138316 
(P2003-138316A) 
(43)&BHB ¥f£15# 5 £148(2003.5.14) 


(51)IntCl.' 
C 2 1 D 8/10 

// C 2 2 C 38/00 
38/14 
38/16 


3 0 1 


F I 

C 2 1 D 8/10 
C2 2C 38/00 
38/14 
38/16 


B 4K032 
3 0 1Z 


* »!»B©&2 OL (£10 H) 


(2i)mK## 

ftB2002-267058(P2002-267058) 

(7DWKA 

000004123 


(62)#»I©^7R 

«fS¥8- 146029©#SH 


B*S»«*S^fc 


(22)ffl§SB 

¥^8^6£7B(1996.6.7) 



-TS1S2^ 



(72)»IJ!# 



(31)ftfttt£S&» 

4$I?7- 143207 



-TB1#2# B 

(32)«5fcB 

¥fi&7*P6fl9B(1995.6.9) 




(33)«5fe«±35H 

B* (JP) 

(72)5891# 

Hit W2c 


(31)«i«fci3B#^ 

WWF7-201172 



(32)«fcB 

^7^8^7 30995.8.7) 




(33)gfttt£$fi 

B* (JP) 

(74)ft®A 

100058479 





#a± ml 

<*4«) 





A»JCHB< 

(54) KSM©**] 






(57) [ftft] 

Mf, C:0.10~0.19% . Si:0.01 ~0.5 
%. I*:0. 8—2.2% AT :0.01 ~0.08X , f*>:0.005~0.03% 
. B:0.0005~0.003(»S P:0.025£ WT. S:0.003 

5ffcTF, N:0.004Xfctt\ Ti :0.015X ItXT'C&Z&Zv'? 
*H5O~1300 , CT?l&f»l//c^ > Ar, Mitt±*tt±Sfi 

ft. «&&*&jF"C800 -900 ^KiMUMHfcUftl/. S 

6K150 ~250 •CrjRRO«ffli%tfl». C©^?: 1 0 
00£Q/(t/D)' S3 0 0 0*jWtrflW0*Q 

■caHfu iSii;5fc>jmiti£s©£f#s. fc/cu q = 

[ D-t) } /* (D- t) ] xio 

0. t (ran) : D (ran) 



[S^Jll] Sfi%r. C:0. 10-0. 19%. 
Si:0. 01-0. 5%. Mn : 0. 8-2. 2%. 
A1:0. 01-0. 06%, Nb : 0. 005-0. 
03%. B:0. 00 05-0. 0030%. P:0. 
0 2%feTF. S : 0. 0 0 3%fcTF\ N : 0. 0 0 5% 
«T. T i : 0. 0 1 5%«T. SO*H»W«:^gPF e 
RV**jmm*mtfrhtj:Z>mZy7i:l 15 0-13 
0 0 o Cri%^L//c^. CCX^yicMl/tAr, s^M± 
&±±M&k?i>mWE&ZML> 5 0 0-6 5 0°CC 10 

Q= [ {»«©«-*( D-t)}/*(D-t)] 


(2) mm 2 0 0 3 - 1 3 8 3 1 6 

2 

* «tf»Wr 800-900 xtKXMMMMttii l . 3 e> 

K 1 5 0-2 5 0"C-C«KO*ja*ffl». f#6tt/c^ffi 

*«t© ( i ) ttmitrmwrnQ-cm^L, 8 o- 
i o o %mmt w h + m&>y * ? a y 

^5&^>?l3I&g9 8 0N/mm , £Lh©«Jtfftf&tt* 

1 OOO^Q/ (t/ D) 2 ^3 000 (1 ) 

fcrcU t OnO : D (ram) : HSifilf ©fl- 

s. q (%) »««»>*-c. «t©jS (2) -cssns* 

5. 


xioo 


(2) 


iwmi\ $6cc. sa%r. cu : o. o 5- 

0. 5 0%^, Ni : 0. l%VLTV$>ZCt*<® 

WLtrzwrn i <ciBf^ttffi;Rft«ffttff©s(£# 


20 


30 


[000 1 ] 

^si^fflgpWKffit^nsiaiSiss^mi^tfccto'-e-© 
sa^ccw-rs. 

[000 2] 

[«f*©s»j] att»ttf©»wFTrtaK:tt. 

iS¥. @fi{t©fc^C. 3l5Rttfi#9 8 ON/mm 
' eLh©*0<3fflS©KC»KSfi*«HH«*Ja5ffl3ti« 

[000 3] * 

Q= [ <»*©«-*( D- t) } /tc (D- t) ] XIOO 

[000 6] 

[»w©h»©ji5»] *#6P©aiww3«iywftt, m 
©fiS^ffl^fcj; cfiH»**osrr -5 c i «: j; o « Dfcra 
iiS3*iafc©r*4. *l6K©^lHm®*jJ:^2 
HJS^.ffi«-?-©fc*(c#^©^^ffl^©iBS©^*!ia* 

[000 7] (1)81 WtS*UR) 3l5g&g 

*59 8 0N/mm' WiT. L/*^Stl/cjS*^ji^flI 
*itttt*SSfc«>CC. C:0. 10-0. 19%. S 

i : 0. 0 1-0. 5%. Mn : 0. 8-2. 2%. A 

1:0. 01-0. 06%. Nb:0. 005-0. 0 
3%. B : 0. 0005-0. 0 03 0%^*, 3 h 
K.P : 0. 0 2%JjlT. S : 0. 0 0 3%OT. N : 
0. 0 0 5%tiT. T i : 0. 0 1 5 %fcTFK:$IJI®l,7c 

ffljsEJcase-r*. cu:o. 05-0. 50%*! 


* [^w*5jj?^i/<fc5i-r6ssa] ±fe:|$PB¥i-205032 

#P¥4-131327^. #&§¥4-187319^. ^lfl¥6-57 
375 -Sf. ^^6-88129 iff PJ i p6-179913#©&&fR 

fc 4'(c^ § ftfc^SW . £*(c#l >»BS# jWBH- a 

fc». *©*fflK»o-ctt*3Ran«tuc»f 4iai*j 

[0 004] 

[s*H*»9i-rsfc©©*a] *»M#6B» BMiesw 
5:a^i'i>fc«)«:^<©^iie ! J^W ; &tfofcig*. m&i 

EMbximiwn? ac ttcj: oBfTKsansnn^tt 

*«apie*s 5 c 4 *spj«ii * * 4 1> 9 *0M£f#fc o 

[000 5] 

lOOO^Q/ (t/ D) ' ^3 000 (1 ) 

tctcb, t (ram) : »«©«»> D (mm) : «B8nt©J1- 
S. Q (%) ttBRO^t**. t3R9$Q (%) \m 
T©5£ (2) TS»$ns„ 


40 


• (2) 

Z>Zt1fi#>Z>i)K Ni : 0. 1 0 MKT if*. 
[0 0 0 8] C: C liWao^f- >1t-^ h*4JSR3 

•5. ^rs#o. i o%*^-c*^»4g«4-r 
^9 8 0N/mm2 «±©^a*nfe.nr. 
s#o. 1 9%*jaA^4. 5i»sws;w*<&9Tff* 

tcw-jxco-gm&io. io-o. 19%4-rs. 

[ 0 0 0 9 ] S : S«/H±$54 LT^fiL. StKS31 
tilHi»tt*aWtS-tt*fc». 0. 0 0 3%fcTRCfliiM 

[ 0 0 1 0 ] T i : T i »|B*&»t»4 OT*f 

44. iS*^ansi]ti!i#tt^ffiT3-B-s©-c. jRJnoa 

L. B©«IAntt?rSt«-r-5)/cfeCC J f>tf^<^ttI1-4i« 

£fctt. ^©^una^ro. 0 1 5%«T4-r-2>^^& 
4. 


(3) 


2003-138316 


[0 0 1 1 ] 

1 000£Q/ (t/ D) 2 £3000 (1 ) 

fc/c'U t (mm) : ^1g<D«JI. D (ran) : mmm'S<D9\- * 

Q = [ {fflSCfl- tt( D-t) } /% (D-t) ] xioo 


*s, q (%) «ijiiK | 9$'c. wto^ (2) vmmzh 


(2) 


S3KQ/ (t / d> 2 £*ssnmi&4isgwtfjjns 
*Aec ©»$£*-$-. *mi%t>\tm&frtffi*m 

^Wifi^^Q^l 000 (t / D) 2 -3 00 0 (t 

/ d) • ©mr {§««3^*c©i5ii(c*ij^io 

Ae= (4 • 1 06 • t • S) / {% 

cct, t»«jf. Dtttjuoiir©#re©m 5«d 
- (funs*fttti»©^) -c**. 

[ 0 0 1 3 ] C r : Mn &©*B5fiUH«:J: *)»©*A 

tt*±tf. g*&*3^*wfi^5fc»©s*-ca 
-e©#w«#o. 0 5H*Mr*sA*©»i*aJ2 

L < , 0 . 6 % £S;L £ <i W*^®hg!|ft!|$tt#& 
^b-TS., Lfc*m. CrOMl^O. 0 5-0. 6 

[0 0 14]Nb. V: Nb, VtJt>r*it>3BKW© 20 
*-x?-*4 htfcfcfRttftU ^JHS©v;u^>-!f ^ h 

^» h*DMffljk-r*ci3wr*4©"c. at;k«ansii 
ti«FfSfe©i^±«:jff*n ( >7E*r*4. oa>u -en-en 

0.005 %*«rtt*©8lStt*l>tt < . -#o . 03 

%<t?&. UcWix, Nb, v©^rs£-en^n 

0. 00 5-0. 03%<fr£. 
[0 0 1 5 ] C : Citffim<D-7)\s?>yj HfcftJSS 


» e>n& c i £jtm ufc. c©ai««o m\ms,(. ts 
ji/^S) JtKj:»)H!5c»). sn^s*^annniNFtt 

[00 12] 

D • (D-t) ) (3) 

★ 5. L*>U •SrtWffO. 1 3 %*8ST& 

4118 0 N/mm ! «±<D?£g*sf# 6*vT. § 

4. bfc**-3TC©£rt»*0. 13-0. 19%<tf 
[0016] S8H«Hft©TS (N/mm' ) = «8tK 

Mkw\mmffim (n) /£&mft©?Kii!it (m 

m J ) 

[0017] 

[00 18] (JIMfffll) «UCiWA^F©6W)II 

1. 8mm*xi. BmmtOttttNtefEllLfc. 
[00 19] 
[«1] 






<l 


* 



(it*) 





C 

S i 

Mn 

P 

s 

Al 

Nb 

Cu 

N i 

TI 

B 

N 



A 

0.12 

a 38 

1.40 

0.01 

0.001 

0.03 

0.015 

tr 

tr 

0.013 

0.0008 

a ooa 

E 


B 

a 15 

a 42 

L01 

0.01 

a ok 

0.04 

DL 01S 

tr 

tr 

0.0CK 

a 0012 

a ooa 

E 

ft 

C 

0.1T 

0.39 

1.33 

a oi 

aoo2 

0,03 

0.01E 

a 33 

tr 

tr 

a cow 

aocE 

E 

m 

D 

a it 

0.40 

L40 

a. oi 

a 002 

0.03 

a 012 

tr 

tr 

aoos 

0.0012 

0.003 

E 


E 

0.17 

a 4i 

1.35 

a oi 

a. ooi 

0.03 

a 01: 

0.20 

tr 

a ok 

0.0011 

a ok 

E 
















It 

P 

0.23 

0.41 

L90 

a oi 

a cos 

0.03 

tr 

tr 

tr 

tr 

tr 

0.0W 


* 


[0020] 


40 [*2 3 


(4) tiffl 2 0 0 3 - 1 3 8 3 1 6 

5 6 



5 





; JO 
ffl li 


M 


A r3 


tt± 




IBM 


H%* 







Mr 

MC 

UK 

Kft 

m ft 

t 

D 

Q 

0/ 





CC) 

ra 

CC) 

CC) 

TO 


M 

(«) 


(t/O) 1 

(%) 


A 

1 

790 

1240 

830 

630 

890 

200 

1,6 

31. 8 

4.9 

1940 

100 


B 

2 

780 

1230 

860 

620 

860 

190 

1.6 

31.8 

4.9 

1940 

100 


C 

3 

760 

1200 

870 

610 

840 

220 

1.6 

3L8 

19 

1940 

100 


D 

4 

760 

1180 

850 

590 

850 

220 

1.6 

3L8 

19 

1940 

100 


E 

5 

760 

1210 

860 

580 

870 

210 

1.6 

31.8 

19 

1940 

100 


F 

6 

750 

1250 

860 

610 

880 

220 

1.6 

31.8 

19 

1940 

100 



[002 1 ] * [0022] 

[*3] [*4] 








m 


TS 






(MPa) 

CkW) 

a*> Ac (*) 


A 

1 

1210 

12. 1 

2140 


B 

2 

1380 

14. 0 

2140 


C 

3 

149 0 ! 

14. 8 

3330 


D 

4 

1510 ! 

16. 5 

2140 


E 

5 

1 500 i 

15. 5 

3100 


F 

6 

1720 

17. 5 

0 









m m 



* 

Ar3 

Id* 

ik± 

w 




m. 

fM 







mat 

flit 

mat 

mat 

fl * 

t 

D 

Q 

Q/Ct/M 1 

9t * 




CC) 

CC) 

(X) 

CC) 

CC) 

CC) 

Cm) 

Cn) 

CH) 


(fc) 



7 


1200 

860 

520 

860 

220 

2.0 

31.8 

6.0 

1520 

100 

mm 

A 

8 


1160 

850 

580 

890 

240 

2.0 

31.8 

6.0 

1520 

100 


9 

790 

1230 

860 

670 

880 

220 

2.0 

31.8 

6.0 

1520 

100 

mn 


10 


1220 

840 

590 

890 

180 

2.0 

31.8 

2.0 

510 

100 


11 


1210 

830 

600 

810 

210 

1.6 

38.1 

2.0 

1130 

90 



12 


1170 

850 

600 

870 

230 

1.8 

31.8 

4.8 

1500 

100 

&m 

B 

13 

780 

1180 

820 

590 

860 

180 

2.0 

31.8 

8.2 

2070 

100 



14 


1120 

830 

600 

860 

190 

2.0 

31.8 

8.2 

2070 

100 

JtRff 


15 


1280 

750 

620 

880 

200 

2.0 

31 8 

6.0 

1520 

100 


16 


1220 

830 

580 

860 

200 

1.6 

31.8 

18 

1900 

100 

mm 

C 

17 

760 

1250 

820 

570 

840 

220 

2.0 

318 

9.0 

2280 

100 


18 

1250 

830 

SO 

760 

210 

L6 

318 

18 

1900 

100 



19 


1240 

860 

550 

850 

190 

2.0 

38.1 

9.0 

3270 

100 


20 


1250 

840 

610 

860 

210 

1.6 

31.8 

3.2 

1260 

100 

mm 

D 

21 

760 

1230 

880 

600 

870 

210 

2.0 

31.8 

6.0 

1520 

100 


22 

1180 

870 

600 

940 

230 

L6 

31.8 

3,2 

1260 

100 

&m 


23 


1190 

830 

540 

850 

340 

2.0 

31.8 

8.0 

1520 

100 


24 


1210 

850 

580 

860 

200 

L6 

38.1 

5.2 

2950 

100 



25 


1210 

840 

560 

880 

200 

1.8 

31.8 

6.0 

1870 

100 

mn 


26 


1230 

850 

620 

670 

230 

2.0 

38.1 

2.8 

1020 

100 

E 

27 

760 

1210 

880 

G30 

860 

220 

2.0 

31.8 

5.2 

1310 

100 



28 


1240 

860 

590 

670 

20 

1.6 

31.8 

2.8 

1110 

100 



29 


1200 

860 

590 

860 

200 

1.8 

31.8 

9.8 

3060 

100 

am 


30 


1190 

840 

550 

850 

230 

2.0 

31.8 

2.8 

710 

100 



[0023] 
C«5] 


50 


(5) 


^2 0 0 3- 1 383 1 6 
8 



S 



■* *T* ^ • **V ™ ■ Til 


m 


TS 





•q- 

(MP a) 

(kW) 




7 

12 2 0 

1 1. 0 

214 0 


A 

g 

12 8 0 

1 3. 6 

214 0 


Q 
9 

linn 
i x o u 

19 Q 

QCfl 
9 9 v 

lt8« 


10 

12 4 0 

9. 8 

9 5 0 




10 6 0 

17.0 

2 3 8 0 



12 

12 9 0 

1 4. 7 

2 14 0 


3 

13 

13 5 0 

1 A ft 

X u . O 

£ X 4 1/ 



14 

13 2 0 

14.2 

9 5 0 



15 

13 9 0 

16.6 

9 5 0 


16 

14 8 0 

2 2. 1 

3 3 3 0 


C 

17 

14 2 0 

1 7. 3 

3 3 3 0 


18 

8 9 0 

2 4. 3 

3 3 3 0 

Itttfl 


19 

1510 

17. 9 

950 


20 

15 2 0 

2 2. 1 

9i in 


D 

21 

14 9 0 

17 3 

£ X 4 U 


99 

1 a h n 

1 fi o u 

2 4 3 

ocn 

5> 9 U 

itttfi 


23 

15 0 0 

17.9 

9 5 0 


24 

15 3 0 

15-4 

3 10 0 



25 

15 10 

15. 1 

3100 

WPJ9I 


28 

1470 

16. 4 

3100 


E 

27 

1 480 

16. 9 

3100 



28 

1430 

18. 4 

950 



29 

1410 

17. 6 

480 

xttffll 


30 

1500 

IB. 2 

950 



* [0024] 
[«6] 


10 


20 


m 

<t * & a (wtK) 


c 

S i 

Mn 

P 

s 

A 1 

C r 

Cu 

Ni 

Kb 

V 

N 

G 

a 12 

a 42 

190 

a oi 

a 002 

0.03 

a 47 

0.02 

0.01 

a (xx 

aoo( 

a 003 

MM 

H 

a is 

a 4i 

151 

a oi 

0.003 

0.04 

a 42 

a 30 

0.02 

0.00C 

a oot 

a 003 

I 

0.15 

0.40 

L80 

a oi 

a 002 

0.03 

0.46 

a oi 

a oi 

0.010 

0.00C 

cow 

J 

a is 

0.38 

L79 

a oi 

0.002 

a 03 

0.46 

a oi 

0.01 

0.000 

aoo< 

aoos 

L 

a is 

0.41 

L81 

a oi 

0.001 

a 03 

a 44 

a 22 

0.01 

0.000 

Q.O0C 

a 003 

K 

0.23 

a 40 

L82 

101 

0.002 

0.03 

0.02 

0.01 

0.02 

0.000 

a oot 

coos 



[0025] * * mi) 







S & fr 


* W £ ft 

a ft 


m 


Ar3 


20% 






«& 


ttKL 




a* 


ST 

HttD 


m%L 


*a 

*)* 



* # 




m 

MA 

as 

m 

ut 

t 

D 

Q 

(t/P) s 





OC) 

CC) 

CC) 


(O 

PC) 

Cu) 

(n>) 

CK) 




G 

1 

820 

900 

925 

130 

2.5 

80 

2.3 

34.0 

6.5 

1420 

100 


H 

2 

810 

910 

940 

120 

2.3 

70 

2.3 

34.0 

8.5 

1420 

100 

I 

3 

810 

880 

905 

125 

2.8 

60 

2.3 

34.0 

6.5 

142) 

100 

J 

4 

SOQ 

890 

915 

110 

2.2 

70 

2.3 

34.0 

6.5 

1420 

100 

K 

5 

800 

870 

890 

115 

2.3 

50 

2.3 

34:0 

6.5 

1420 

100 

L 

6 

790 

890 

910 

120 

2.1 

50 

2.3 

34.0 

6.5 

1420 

100 



C0026] 
[*8] 



$ 






TS 





(N/«* ) 

(a) 


A 

1 

1180 

1900 


B 


1360 

2B60 


C 

3 

1390 

1900 


D 

4 

1480 

1900 


E 

5 

1500 

2380 


F 

6 

1640 

0 



(6) 


* [0027] 


^2 00 3- 1 383 1 6 

10 


m 

ft 

^ 

Ar3 

ra 


6 fr 

21 1 




• * 

TO 

3096 
JET 
fltf 

TO 

&&) 
SUE 

en 

TO 

t 

w 

D 

Cm) 

mi 

Q 

(X) 

(t/M a 

& m 

G 

7 

820 

850 

870 

90 


70 

2.3 

38.1 

3.9 

1070 

85 

sewn 

8 

890 

$15 

ISO 

2.7 

80 

2.3 

3L8 

8.2 

1568 

100 

9 

*oo 

920 

50 

ii 

60 

2.3 

38.1 

3.9 

1070 

60 

it** 

JO 

920 

940 

120 

2.5 

70 

2.3 

31.8 

4.8 

918 

100 

H 

11 

810 

860 

890 

90 

2.2 

80 

3.2 

31.8 

1L8 

1165 

100 


12 

B5Q 

«75 

125 

M 

99 

2.3 

34.0 

10.5 

m 

190 

13 

850 

870 

95 

2.1 

60 

3.2 

38.1 

7.5 

1063 

100 

H 

810 

830 

90 

2.3 

100 

2.3 

38.1 

3.9 

1070 

60 


15 

940 

955 

130 

2.7 

60 

» 

31.8 

8.2 

1568 

100 

I 

16 

810 

860 

880 

120 

3.2 

70 

2.3 

38.1 

3.9 

1070 

100 


17 

8 SO 

900 

85 

2.0 

60 

3.2 

31 8 

11.8 

1165 

100 

18 

890 

910 

105 

2.1 

90 

&3 

38.1 

11.8 

3238 

100 

IfcttM 

19 

860 

«0 

90 

>2.0 

190 

3.2 

31.8 

U.8 

1165 

*1 

J 

2D 

800 

890 

915 

120 

2.3 

80 

2.3 

38.1 

3.9 

1070 

100 

mm 

21 

900 

930 

11$ 


?o 

2.0 

34.0 

9.5 

2746 

100 

22 

900 


iio 

2.1 

60 

2.0 

34.0 

6.5 

1879 

100 


23 

900 

925 

no 

2.4 

60 

2.3 

31.8 

8.2 

1568 

100 

24 

880 

910 

105 

14 

80 

2.3 

38.1 

3.B 

1070 

*2 

mm 

25 

860 

ftift 

110 

24 

70 

2.0 

34.0 

6.5 

1879 

100 

26 

890 

910 

100 

2.1 

60 

2.0 

3&1 

9.5 

3464 

100 

K 

27 

800 

900 

925 

120 

2.2 

60 

2.3 

34,0 

6.5 

1420 

100 


28 

850 

880 

106 

2.1 

80 

2.0 

31.8 

7.2 

1820 

log. 


29 
30 

860 

880 

Iff 

lr? 

50 

2.0 

34.0 

6.5 

1879 

*2 


840 

865 

90 

2.2 

100 

2.3 

31.8 

3.9 

746 

100 

*1 :KY*"f 

MOW 


2:fe 

Khtl 


r>tf«f H00S 



[0 028] 

[*i o] 


(7) 


11 



9 






TS 


ft *r 



(N/» 2 ) 




7 

10 4 0 

19 00 


G 

8 

1210 

19 0 0 


9 

810 

19 00 



10 

L 1 2 0 

9 5 0 



11 

14 10 

2 8 6 0 



12 

13 6 0 

2 8 6 0 

mm 

H 

13 

13 2 0 

2 8 6 0 



14 

8 7 0 

2 8 6 0 



15 

13 4 0 

9 5 0 



18 

12 7 0 

19 0 0 


1 

17 

1 3 B 0 

19 0 0 


18 

14 2 0 

9 5 0 

JttEW 


19 

9 4 0 

19 0 0 


20 

14 8 0 

19 0 0 



21 

14 9 0 

19 0 0 



22 

15 10 

19 0 0 

j 

23 

15 2 0 

19 0 0 



24 

1510 

950 



25 

1500 

950 



26 

1570 

950 



27 

1480 

2 380 


K 

28 

1510 

2 3 80 



29 

1530 

950 



30 

1490 

950 



#132 0 0 3-1 38 3 1 6 
12 


* [0 02 9] 
[«1 1 ] 


10 


20 


m 

C 

S 1 

Mn 

P 

s 

A L 

Nb 

Cu 

C r 

Mi 

fa 

Ti 

B 

N 


M 

0.15 

0.35 

i.78 

a oi 

0.00! 

0.03 

a 015 

0.22 

0.02 

tr 

tr 

tr 

tr 

0.002 

ft 
m 
m 

N 

a 15 

OlM 

1.40 

a 02 

0.00; 

a 02 

a 014 

0.40 

0.01 

tr 

tr 

0.01 

0.001 

0.003 

0 

a 17 

a 4i 

L80 

a oi 

coo: 

a (a 

aozc 

a 16 

a oi 

tr 

tr 

tr 

tr 

0.0W 

P 

0.17 

a 33 

L35 

a oi 

o. ooi 

a 03 

aoie 

0.15 

tr 

tr 

tr 

a oi 

1001 

0.00! 

Q 

an 

a 4i 

182 

a oi 

0.002 

a 03 

tr 

a 14 

0.42 

tr 

tr 

0.01 

0. OOI 

a ok 

R 

0.17 

a 40 

1.50 

a oi 

0.003 

a 03 

tT 

tr 

0.03 

tr 

tr 

tr 

tr 

o.oo- 

it 
« 

S 

a 23 

0.37 

1.30 

a oi 

a 002 

0.03 

tr 

tr 

a 03 

tr 

tr 

tr 

tr. 

a ok 


[0 030] 


(HI 2] 


(8) #982 00 3- 1 38 3 1 6 

13 14 


a 


$ 


7 


6 


t 



[0031] * * [Hi 3] 





t iVi /7" r 





W 

tm 

m 


77 *#* 

CM / n i \ 
^IN/M J 


\7uJ 


1 

M 

a 

0 u 

1 Z c\> 

JL U ** V 

ft 


2 

M 

7 

10 0 

1 4 20 

i 1 & 
llou 

a q 


3 

M 

t? 

1 ft A 

10 0 


i o n 

ft ft 
o D 


4 

N 

a 

o n 
8 0 

1 4 10 

1 O rt ft 

Q 9 

y ^ 


5 



10 0 

1 2 30 

1 1 10 

9 0 


6 

N 

5 

100 

13 80 

1210 

88 


7 

0 

a 

100 

15 30 

125C 

82 


8 

0 

7 

100 

1520 

1260 

83 


9 

0 

8 

100 

14 70 

1180 

80 


10 

0 

c 

100 

15 50 

1260 

81 


11 

p 

a 

100 

14 50 

1190 

82 


12 

p 

0 

100 

1 520 

1260 

83 


13 

p 

7 

100 

1550 

1240 

1 80 


14 

p 

5 

100 

1540 

1260 

I 82 


15 

Q 

a 

100 

1560 

1260 

81 


16 

Q 

6 

100 

1530 

1 250 

82 


17 

R 

a 

100 

1 3 80 

990 

7 2 


18 

R 

1 $ 

100 

1420 

1040 

7 3 


19 

R 

7 

100 

1500 

1110 

74 


20 

R 

6 

100 

1510 

1120 

74 


21 

R 

I 

100 

15 00 

1080 

72 

22 

S 

a 

80 

1320 

920 

70 


23 

S 

7 

100 

1570 




24 

s 

6 

100 

1550 

1010 

65 



[0 032] 

t*. ±*^JB^Kffl<,>e>ttS3l^^9 8 0N/m 

[02 ] n i mmmtmtim.mmm&^mmt<D 


[B3] q/ (t / d) 1 i*^anfiin^iig^a 

[04] 1 5 0~2 5 0°C©SSI5H(ctJW^.«^ra 

00 

[ 0 5 ] c u mmm t ^m.mm^mmm<Dm^ 

[06] N i iJntiIt5«©WBf ©Mi?: 
ijVT0o 

[ 0 7 ] m o ®mm t ®&mti&<Dm%m%m<DM%* 


(9) 


«ffi2 0 0 3- 1 38 3 1 


mi) 


[02] 


2000 


* 
II 

m 
* 

* 

B 

B 
t* 
4* 
M 

M 



2000 


* 
II 
ii 

S 

SI 


9 

B 

m 


-200O 



-1000 


-20 


CuS (wt%) 


03 0.4 
Ni ■ twt%) 


[03] 


4O00 



6000 


14] 


[05] 


4000 



100 


m 
m 

» 


1.0 2.0 3.0 

t50~250*C (S) 


4.0 



02 0.3 0.4 0.5 
Cu ft (*T%> 


(10) 


#K2 0 0 3- 1383 16 


[06] 


[07] 


100 



100 


2 


03 0.4 
Ni*(wt%> 



02 0.3 0.4 
Mo ft (wt%) 


Q5 


(Pimm ft*a 


F £ - A (##) 4K032 AA01 AA02 AA05 AA14 AA16 
AA17 AA21 AA22 AA23 AA27 
AA29 AA31 AA35 BA03 CA02 
CA03 CCOO CE01 CE02 CF03 


- JP,2003-138316,A [CLAIMS] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 


1/1 ^-v 


LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] By weight %, C:0.10 - 0.19%, Si:0.01-0.5%, Mn: 0.8-2.2%, aluminum:0.01-0.06%, Nb:0.005- 
0.03%, B:0.0005 - 0.0030%, P:0.02% or less. S:0.003% or less, After carrying out soak of less than 
[ Ti:0.01 5% ] and the steel slab which consists of the remainder Fe and an unescapable impurity 
substantially at 1 1 50-1 300 degrees C N:0.005% or less, It is Ar3 to this slab. The hot rolling 
which makes beyond a point finishing temperature is performed. It rolls round at 500-650 
degrees C, and considers as a hot-rolling steel strip. This hot rolled sheet steel After the acid- 
washing cold press, Quench after soak heating at 800-900 degrees C with a continuous 
annealing furnace, and tempering processing is performed at further 1 50-250 degrees C. The 
manufacture approach of the super-high tension electroseamed steel pipe characterized by 
obtaining a with an or more [ 980Ns //mm ] 2 tensile strength which forms the obtained steel 
plate by width-of-face contraction percentage Q which fills the following (1) types, and consists 
of a 80 - 100% tempered martensite + remainder ferrite electroseamed steel pipe. 
1 000 <=Q/(t/D)2 <=3000 .... (1 ) 

However, board thickness of a t(mm):steel plate, D (mm): The outer diameter of an 
electroseamed steel pipe and Q (%) are width-ofH^ce contraction percentages, and are defined 
by the following formulas (2). 

Q=[/pi(D-t)] x100 .... (2) [ (width-oMace-pi (D-t) of a steel plate pi} ] 

[Claim 2] Furthermore, the manufacture approach of the super-high tension electroseamed steel 
pipe according to claim 1 characterized by being less than [ nickel:0.1% ] by weight % including 
Cu:0.05-0.50%. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the member for automobiles, the super-high 
tension electroseamed steel pipe further used for a machine structural element and an 
engineering-works structural member, and its manufacture approaches, such as a door impact 
beam. 
[0002] 

[Description of the Prior Art] The reinforcing materials called a door impact beam from a 
viewpoint of safety are prepared in the interior of car Doat, such as an automobile. Although the 
press cast of cold rolled high tensile strength steel sheets was used for the conventional door 
impact beam in many cases, tensile strength is 2 980Ns/mm because of recent years and 
lightweight-izing. The above remarkable high tension electroseamed steel pipe with high 
reinforcement is adopted increasingly. 
[0003] 

[Problem(s) to be Solved by the Invention] Since residual distortion exists with tubulation, 
consideration of as opposed to a hydrogen delay crack on the occasion of the practical use is 
required for the approach shown in each official report of above-mentioned JP,1-205032,A, 
JP.4-131327A JP,4-187319,A, JP,6-57375,A, JP.6-88129A and JP,6-179913,A etc. 
[0004] 

[Means for Solving the Problem] In order to attain said object, as a result of performing many 
experimental examination, or this invention persons were excellent in the hydrogen-proof delay 
crack property by rationalizing the heat treatment conditions and tubulation conditions of 
adjustment of a steel component, and a steel plate, and adjusting an organization, they acquired 
the knowledge of becoming possible to obtain the super-high tension electroseamed steel pipe 
which was excellent also in corrosion resistance in addition to this. 
[0005] 

1000 <=Q/(t/D)2 <=3000 .... (1) 

However, board thickness of a t(mm):steel plate, D (mm): The outer diameter of an 
electroseamed steel pipe and Q (%) are width-of-face contraction percentages. Width-of-face 
contraction percentage Q (%) is defined by the following formulas (2). 
Q=[/pi(D-t)] x100 .... (2) [ {width-oMace-pi (D-t) of a steel plate pi} ] 
[0006] 

[Embodiment of the Invention] The super-high tension electroseamed steel pipe of this invention 
is begun and attained by controlling a component presentation and organization of steel, the 1 st 
operation gestalt and the 2nd operation gestalt of this invention — therefore, heat treatment 
conditions, tubulation conditions, etc. of a steel plate of a specific component presentation are 
specified, and the 3rd operation gestalt specifies a component presentation and the organization 
itself of steel. 

[0007] (1) The 1st operation gestalt (chemical composition) tensile strength is 2 980Ns/mm. 
Above In order to acquire the outstanding hydrogen-proof delay crack property, and C:0.10 - 
0.19%, Si: 0.01-0.5%, Mn:0.8-2.2%, aluminum:0.01-0.06%, Nb: Specify to the presentation restricted 
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to less than [ Ti:0.015% ] including 0.005-0.03% and B:0.0005 - 0.0030% further P:0.02% or less, 
S:0.003% or less, and N:0.005% or less. Moreover, Cu:0.05-0.50% is added as a selection 
component In that case, although nickel may be added, it may be less than [ nickel:0.10% ]. 
[0008] C: C is an indispensable element, in order to make desired martensite generate and to 
secure target reinforcement However, 980N/mm2 made into a target for a content to be less 
than 0.10% The above reinforcement is not obtained, but on the other hand, if a content exceeds 
0.19%, tensile strength will become high too much, or the carbide size which deposits at the time 
of annealing will become large, and a hydrogen-proof delay crack property will deteriorate 
anyway. Therefore, the content of C is made into 0.10 - 0.19%. 

[0009] S: In order for S to exist as inclusion and to degrade a hydrogen-proof delay crack 
property, to regulate to 0.003% or less is required. 

[0010] Ti: If Ti deposits as a big and rough nitride, since it will reduce a hydrogen-proof delay 
crack property, not adding is desirable. However, Dissolution N is fixed as TiN, and in order to 
secure the hardenability of B, to add reluctantly, it is necessary to make the addition into 0.015% 
or less. 
[0011] 

1000 <=Q/(t/D)2 <=3000 .... (1) 

However, board thickness of a t(mm):steel plate, D (mm): The outer diameter of an 
electroseamed steel pipe and Q (%) are width-oMace contraction percentages, and are defined 
by the following formulas (2). 

Q=[/pi(D-t)] x100 .... (2) [ {width-of-face-pi (D-t) of a steel plate pi} ] 
It is Q/2 (t/D) to drawing 3 . Hydrogen delay crack generating marginal addition distortion 
deltaepsilonc Relation is shown. As a result of this invention persons' performing many 
experimental examination about tubulation conditions and a hydrogen-proof delay crack property, 
as shown in drawing 3 , for the hydrogen delay crack generating marginal addition distortion of a 
steel pipe, width-of-face contraction percentage Q is 1000(t/D) 2 -3000(t/D) 2. It had a peak in 
between and found out that the steel pipe which has the hydrogen-proof delay crack property 
excellent in controlling a width-of-face contraction percentage in this range was obtained. This 
proper width-of-face contraction percentage is a product (board thickness/outer diameter). In 
order to obtain the steel pipe which changes with ratios and has the outstanding hydrogen-proof 
delay crack property (board thickness/outer diameter) It is necessary to take a different width- 
oHace contraction percentage for every ratio. 
[0012] 

deltaepsilon=(4, 106, and t-delta)/(pi-D- (D-t)) .... (3) 

Here, t is [ the outer diameter of the steel pipe before logging and delta of board thickness and 
D ] D- (outer diameter after addition distortion addition). 

[0013] Cr : It is an element for securing raising and target reinforcement by the interaction with 
Mn. [ hardenability / of steel ] If the effectiveness is scarce in the content being less than 0.05% 
and it exceeds 0.6% on the other hand, a hydrogen-proof delay crack property will deteriorate. 
Therefore, the content of Cr is made into 0.05 - 0.6%. 

[0014] Nb, V : Since each of Nb(s) and V can make the austenite grain before a transformation 
detailed and the martensite packet after a transformation can be made detailed, it is an element 
desirable to improvement in a hydrogen-proof delay crack property. However, at less than 
0.005%, if there is little the effectiveness and it adds exceeding 0.03% on the other hand, a 
hydrogen-proof delay crack property will deteriorate on the contrary, respectively. Therefore, 
the content of Nb and V is made into 0.005 - 0.03%, respectively. 

[0015] C: C is an indispensable element, in order to make desired martensite generate and to 
secure target reinforcement. However, 1 180N/mm2 made into a target for a content to be less 
than 0.13% The above reinforcement is not obtained, but on the other hand, if a content exceeds 
0.19%, the shell lowering on the strength by the hydrogen delay crack or corrosion will be 
promoted, and endurance will deteriorate. Therefore, the content of C is made into 0.13 - 0.19%. 
[0016] The tubing cross section before the **** (breaking load N) / immersion test after TS 
(N/mm2) = immersion test after an immersion test (mm2) 
It comes out. 
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[0017] 

[Example] Hereafter, the example of this invention is explained. 

[0018] (Example 1) Six sorts of steel of A-F shown in a table 1 was ingoted, and the 

electroseamed steel pipe of 31.8mmphix1.6mmt was produced on the hot-rolling conditions 

specified by this invention as shown in a table 2, the heat treatment conditions in a continuous 

annealing furnace, and tubulation conditions. 
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[Effect of the Invention] Tensile strength 980N/mm2 which are used for autoparts, such as a 
door impact beam, a machine structural element and an engineering-works structural member 
according to this invention as explained above The structural steel worker super-high tension 
electroseamed steel pipe excellent in the above hydrogen-proof delay crack property can be 
manufactured by low cost 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


TECHNICAL FIELD 


[Field of the Invention] This invention relates to the member for automobiles, the super-high 
tension electroseamed steel pipe further used for a machine structural element and an 
engineering-works structural member, and its manufacture approaches, such as a door impact 
beam. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


PRIOR ART 


[Description of the Prior Art] The reinforcing materials called a door impact beam from a 
viewpoint of safety are prepared in the interior of car Doat, such as an automobile. Although the 
press cast of cold rolled high tensile strength steel sheets was used for the conventional door 
impact beam in many cases, tensile strength is 2 980Ns/mm because of recent years and 
lightweight-izing. The above remarkable high tension electroseamed steel pipe with high 
reinforcement is adopted increasingly. 
[0003] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


EFFECT OF THE INVENTION 


[Effect of the Invention] Tensile strength 980N/mm2 which are used for autoparts, such as a 
door impact beam, a machine structural element and an engineering-works structural member 
according to this invention as explained above The structural steel worker super-high tension 
electroseamed steel pipe excellent in the above hydrogen-proof delay crack property can be 
manufactured by low cost 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] Since residual distortion exists with tubulation, 
consideration of as opposed to a hydrogen delay crack on the occasion of the practical use is 
required for the approach shown in each official report of above-mentioned JP,1-205032,A, 
JP,4-131327,A, JP,4-187319,A, JP.6-57375A JP.6-88129A and JP,6-179913,A etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


MEANS 


[Means for Solving the Problem] In order to attain said object, as a result of performing many 
experimental examination, or this invention persons were excellent in the hydrogen-proof delay 
crack property by rationalizing the heat treatment conditions and tubulation conditions of 
adjustment of a steel component, and a steel plate, and adjusting an organization, they acquired 
the knowledge of becoming possible to obtain the super-high tension electroseamed steel pipe 
which was excellent also in corrosion resistance in addition to this. 
[0005] 

1000 <=Q/(t/D)2 <=3000 .... (1) 

However, board thickness of a t(mm):steel plate, D (mm): The outer diameter of an 
electroseamed steel pipe and Q (%) are width-of-face contraction percentages. Width-of-face 
contraction percentage Q (%) is defined by the following formulas (2). 
Q=[/pi(D-t)] x100 .... (2) [ {width-of-face-pi (D-t) of a steel plate pi} ] 
[0006] 

[Embodiment of the Invention] The super-high tension electroseamed steel pipe of this invention 
is begun and attained by controlling a component presentation and organization of steel, the 1 st 
operation gestalt and the 2nd operation gestalt of this invention — therefore, heat treatment 
conditions, tubulation conditions, etc. of a steel plate of a specific component presentation are 
specified, and the 3rd operation gestalt specifies a component presentation and the organization 
itself of steel. 

[0007] (1) The 1st operation gestalt (chemical composition) tensile strength is 2 980Ns/mm. 
Above In order to acquire the outstanding hydrogen-proof delay crack property, and C:0.10 - 
0.19%, Si: 0.01-0.5%, Mn:0.8-2.2%, aluminum:0.01-0.06%, Nb: Specify to the presentation restricted 
to less than [ Ti:0.015% ] including 0.005-0.03% and B:0.0005 - 0.0030% further P:0.02% or less, 
S:0.003% or less, and N:0.005% or less. Moreover, Cu:0.05-0.50% is added as a selection 
component. In that case, although nickel may be added, it may be less than [ nickel:0.10% ]. 
[0008] C: C is an indispensable element in order to make desired martensite generate and to 
secure target reinforcement. However, 980N/mm2 made into a target for a content to be less 
than 0.10% The above reinforcement is not obtained, but on the other hand, if a content exceeds 
0.19%, tensile strength will become high too much, or the carbide size which deposits at the time 
of annealing will become large, and a hydrogen-proof delay crack property will deteriorate 
anyway. Therefore, the content of C is made into 0.10 - 0.19%. 

[0009] S: In order for S to exist as inclusion and to degrade a hydrogen-proof delay crack 
property, to regulate to 0.003% or less is required. 

[0010] Ti: If Ti deposits as a big and rough nitride, since it will reduce a hydrogen-proof delay 
crack property, not adding is desirable. However, Dissolution N is fixed as TiN, and in order to 
secure the hardenability of B, to add reluctantly, it is necessary to make the addition into 0.015% 
or less. 
[0011] 

1000 <=Q/(t/D)2 <=3000 .... (1) 

However, board thickness of a t(mm):steel plate, D (mm): The outer diameter of an 
electroseamed steel pipe and Q (%) are width-of-face contraction percentages, and are defined 
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by the following formulas (2). 

Q=[/pi(D-t)] x100 .... (2) [ {width-of-face-pi (D-t) of a steel plate pi} ] 
It is Q/2 (t/D) to drawing 3 . Hydrogen delay crack generating marginal addition distortion 
deltaepsilonc Relation is shown. As a result of this invention persons' performing many 
experimental examination about tubulation conditions and a hydrogen-proof delay crack property, 
as shown in drawing 3 , for the hydrogen delay crack generating marginal addition distortion of a 
steel pipe, width-oMace contraction percentage Q is 1000(t/D) 2 -3000(t/D) 2. It had a peak in 
between and found out that the steel pipe which has the hydrogen-proof delay crack property 
excellent in controlling a width-of-face contraction percentage in this range was obtained. This 
proper width-of-face contraction percentage is a product (board thickness/outer diameter). In 
order to obtain the steel pipe which changes with ratios and has the outstanding hydrogen-proof 
delay crack property (board thickness/outer diameter) It is necessary to take a different width- 
of-face contraction percentage for every ratio. 
[0012] 

deltaepsilon=(4, 106, and t-delta)/(pi-D- (D-t)) .... (3) 

Here, t is [ the outer diameter of the steel pipe before logging and delta of board thickness and 
D ] D- (outer diameter after addition distortion addition). 

[0013] Cr : It is an element for securing raising and target reinforcement by the interaction with 
Mn. [ hardenability / of steel ] If the effectiveness is scarce in the content being less than 0.05% 
and it exceeds 0.6% on the other hand, a hydrogen-proof delay crack property will deteriorate. 
Therefore, the content of Cr is made into 0.05 - 0.6%. 

[0014] Nb, V : Since each of Nb(s) and V can make the austenite grain before a transformation 
detailed and the martensite packet after a transformation can be made detailed, it is an element 
desirable to improvement in a hydrogen-proof delay crack property. However, at less than 
0.005%, if there is little the effectiveness and it adds exceeding 0.03% on the other hand, a 
hydrogen-proof delay crack property will deteriorate on the contrary, respectively. Therefore, 
the content of Nb and V is made into 0.005 - 0.03%, respectively. 

[0015] C: C is an indispensable element, in order to make desired martensite generate and to 
secure target reinforcement However, 1180N/mm2 made into a target for a content to be less 
than 0.13% The above reinforcement is not obtained, but on the other hand, if a content exceeds 
0.19%, the shell lowering on the strength by the hydrogen delay crack or corrosion will be 
promoted, and endurance will deteriorate. Therefore, the content of C is made into 0.13 - 0.19%. 
[0016] The tubing cross section before the **** (breaking load N) / immersion test after TS 
(N/mm2) = immersion test after an immersion test (mm2) 
It comes out. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


EXAMPLE 


[Example] Hereafter, the example of this invention is explained. 

[0018] (Example 1) Six sorts of steel of A-F shown in a table 1 was ingoted, and the 

electroseamed steel pipe of 31.8mmphix1.6mmt was produced on the hot-rolling conditions 

specified by this invention as shown in a table 2, the heat treatment conditions in a continuous 

annealing furnace, and tubulation conditions. 

[0019] . 
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860 

620 

880 

190 

1.6 

31.8 

19 

1940 

100 


C 

3 

760 

1200 

870 

610 

840 

220 

1.6 

31.8 

19 

1940 

100 


D 

4 

760 

1180 

850 

590 

850 

220 

1.6 

3L8 

19 

1940 

100 


E 

S 

760 

1210 

860 

530 

870 

210 

U 

31.8 

4.9 

1940 

100 


P 

6 
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1250 

860 
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880 

220 

1.6 

31.8 

4.9 

1940 
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mm 
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2 
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7 
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860 
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880 
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31.8 

6.0 

1520 

100 

mm 

A 

8 


1160 
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580 

890 

240 

2.0 

31.8 

6.0 

1520 

100 


9 


1230 

860 
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880 

220 

2.0 

31.8 

6.0 

1520 
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10 
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590 
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10 

31.8 

2.0 
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li 


1210 
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810 

210 

1.6 
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12 
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1.8 

31.8 
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13 
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860 
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2.0 
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8.2 
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14 
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8.2 
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1.6 

31.8 

4.8 

1900 
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C 

17 
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1250 

820 
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20 

318 

9.0 

2280 

100 


18 


1250 

830 

SO 

760 
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t6 
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4.8 
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1240 

860 

560 

850 
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2.0 

38.1 

9.0 

3270 

100 

D 

20 

iL 
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1250 
1230 

840 
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31.8 

3.2 
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1260 
1520 

100 
100 
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22 
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600 

940 

230 

L6 

318 

3.2 

1260 
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23 


1190 
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540 

850 

340 

2.0 

31.8 

8.0 

1520 

100 


24 


1210 

850 

530 

860 

200 

L6 

38.1 

5.2 

2950 

100 



25 


1210 

840 

560 

880 

200 

1.8 

31.8 

6.0 

1870 

100 



26 


1230 

850 

620 

870 

230 

2.0 

38.1 

2.8 

1020 

100 

E 

27 

760 

1210 

880 

630 

860 

220 

2.0 

31.8 

5.2 

1310 

100 



28 


1240 

860 

590 

870 

20 

1.6 

31.8 

2.8 

1110 

100 



29 


1200 

860 

590 

860 

200 

1.8 

31.8 

9.8 

3060 

100 



30 


1190 

840 

550 

850 

230 

2.0 

318 

2.8 

710 

100 
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B 

13 
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16.8 
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14 

13 2 0 
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15 
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16.6 
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16 

14 8 0 

2 2. 1 

3 3 3 0 

mm 

C 

17 
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18 
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19 
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17.9 

9 5 0 
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mm 

D 

21 

14 9 0 

17.3 
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22 
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OR 
69 
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26 
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16. 4 
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£ 

27 
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28 

1430 

18. 4 
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29 
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17. 6 

480 

mm 


30 

1500 

18. 2 

950 
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mm 
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80 

10 
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90 

10 
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*2 
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30 
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13 
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746 
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MX, ■iiL.nmiUi- 



# 

(N/m* ) 




7 

10 4 0 

19 0 0 


G 

8 

1210 

19 0 0 


9 
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19 00 



10 

L 1 2 0 

9 5 0 



11 

14 10 

2 8 6 0 



12 
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H 

13 
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14 
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2 8 6 0 



IS 

13 4 0 

9 5 0 



16 

12 7 0 

19 0 0 


I 

1? 

13 6 0 

19 0 0 

18 

142 0 

9 5 0 

ifc*H 


19 

9 4 0 

19 0 0 



20 

14 8 0 

19 0 0 



21 

14 9 0 

19 0 0 



22 

15 10 
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J 

23 

15 2 0 

19 0 0 



24 
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9 5 0 



ZD 


a c ft 



26 

1570 

950 



27 

1480 

2 38 0 


K 

28 

1510 

2 3 8 0 


29 

1530 

950 



30 

1490 

950 


[0029] 

[A table 11] 

CwtX) 


* 

C 

S I 

Mn 

P 

s 

A I 

Nb 

Cu 

Cr 

Ri 

fa 

Ti 

B 

K 


M 

0.15 

0.35 

L78 

a oi 

0.00! 

a 03 

0.01S 

0.22 

0.02 

tr 

tr 

tr 

tr 

0.002 

m 

it 

ft 

« 

N 

a is 

a 36 

1.40 

0.02 

0.003 

a 02 

a 014 

0.40 

a oi 

tr 

tr 

0.01 

0.001 

0.003 

0 

an 

a 4i 

L80 

a oi 

o. ooa 

a 03 

aozt 

0.16 

a oi 

tr 

tr 
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m 
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00 


1 

M 


80 

1220 

1040 

85 

mm 
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M 

r 

100 

1420 

1180 

83 

3 

M 

$ 

100 

14 00 

1200 

86 

4 
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a 

80 
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130D 

92 

5 

N 

7 

100 

12 30 

1110 

90 

6 

N 

S 

100 

13 80 

1210 

86 
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0 

a 

100 

15 30 

1250 

82 
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0 

7 

100 

1520 

1260 

83 

i ^ 

0 

6 

100 

14 70 

1180 

80 

10 

0 

c 

100 

15 50 

1260 

81 

11 

p 

a 

100 

14 50 

1190 

82 

12 

p 


100 

15 20 

1260 

83 

13 

p 

r 

100 

15 50 

1240 

80 

14 

p 


100 

1540 

1260 

82 

15 
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100 

1560 

12 60 

81 

16 

Q 

8 

100 

1530 

1250 

82 

17 
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a 

100 

13 80 
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72 


1 B 

R 

J8 

100 
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1040 

7 3 

19 

R 

7 
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15 00 
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74 

20 

R 

6 
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1 510 

1120 

74 

21 

R 

t 
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15 00 
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72 


22 

S 

a 

80 

1320 

920 

70 


23 

S 

7 

100 

1570 



24 

s 

<5 

100 

1550 

1010 

65 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the relation between Cu addition and crack generating marginal 
addition distortion variation. 

[Drawing 2] Drawing showing the relation between nickel addition and crack generating marginal 
addition distortion variation. 

[Drawing 3] Q/2 (t/D) Drawing showing relation with hydrogen delay crack generating marginal 
addition distortion. 

[Drawing 4] The holding time and hydrogen delay crack generating marginal addition distortion 
deltaepsilonc in a 1 50-250-degree C temperature requirement Drawing showing relation. 
[Drawing 5] Drawing showing the relation between Cu addition and the rate of retained strength 
after a corrosion test 

[Drawing 6] Drawing showing the relation between nickel addition and the rate of retained 
strength after a corrosion test. 

[Drawing 7] Drawing showing the relation between Mo addition and the rate of retained strength 
after a corrosion test. 
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